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do	 cimento	 resinoso	 associada	 a	 uma	 baixa	 translucidez	 também	 prejudica	 a	
irradiação	 do	 cimento	 resinoso.	 No	 entanto,	 materiais	 mais	 translúcidos	 são	
produzidos	para	potencializar	a	polimerização	do	cimento	resinoso.		
O	 aumento	 da	 espessura	 das	 facetas	 de	 zircônia	 é	 um	 fator	 preponderante	
relacionado	a	diminuição	do	grau	de	conversão	dos	cimentos	resinosos.	Entretanto,	






























ceramic	 veneer	 thickness	 on	 the	 conversion	 degree	 of	 resin-matrix	 cements.	 An	
electronic	search	was	performed	on	PUBMED	using	a	combination	of	the	following	
search	 items:	 zirconia,	 thickness,	 veneer,	 conversion	 degree,	 resin	 cement,	 ligh	
curing,	and	polymerization.	The	research	identified	163	studies,	of	which	21	were	
considered	relevant	for	this	study.	Such	studies	provided	significant	data	taking	into	
consideration	 the	 zirconia	 thickness,	 microstructure,	 and	 type	 of	 resin-matrix	
cement.	Findings	were	reported	on	an	increase	in	the	zirconia	veneer	thickness	from	
0.1	up	 to	1.5	mm	 that	 resulted	 in	 a	decrease	 in	 the	 light	 irradiation	 through	 the	
veneer	 material	 towards	 to	 the	 resin-matrix	 cement.	 Also,	 the	 microstructure	
associated	 to	 a	 low	 translucency	 of	 zirconia	 veneer	 and	 resin-matrix	 cement	
negatively	 affected	 the	 conversion	 degree	 of	 the	 resin	 cement.	 However,	 those	
parameters	 can	 be	 adjusted	 to	 improve	 the	 polymerization	 of	 the	 resin-matrix	
cement.		
The	increase	in	zirconia	veneer	thickness	is	a	key	factor	related	to	the	decrease	in	

















































































Recently,	 the	demand	 for	 aesthetics	has	 led	 to	 the	development	of	high	 strength	
materials	 such	 as	 zirconia-based	 structures	 for	 oral	 rehabilitation.	 Clinical	 cases	
with	zirconia-based	veneers	have	been	reported	in	literature	although	failures	can	
occur	by	veneer	chipping	or	 low	adhesion	to	 the	 teeth	structures.1-4	The	ceramic	
thickness,	microstructure,	and	the	resin-matrix	cement	have	an	important	role	on	
the	 light	 curing,	 translucency,	 and	 color	 of	 the	 restoration.5,6	 A	 low	 degree	 of	
conversion	of	the	resin-matrix	cement	is	dependent	on	the	cement	properties	itself,	
ceramic	veneer	thickness,	and	polymerization	procedure.7-9	
In	 dentistry,	 zirconia-based	 materials	 often	 contain	 zirconium	 dioxide	 named	
zirconia	and	3-7%	mol	yttria	in	the	chemical	composition	to	maintain	the	tetragonal	














lower	 than	 those	 recorded	 for	 conventional	 cements	 that	 promote	 a	 long-term	
sealing	at	the	marginal	region	of	the	restoration.13,	17	Regarding	the	polymerization,	











stability	 of	 the	 cement	 depending	 on	 the	 chemical	 composition.13	 The	 major	












using	 the	 following	 combination	 of	 search	 terms:	 ¨zirconia¨	 OR	 “YTZP”	 AND	
¨translucency¨	OR	 “thickness”	AND	 “resin	 cement”	OR	 ¨adhesive¨	AND	 “degree	 of	
conversion”	OR	“polymerization”	OR	“light-curing”.	The	inclusion	criteria	involved	















Duplicates	 were	 removed	 and	 then	 titles	 and	 abstracts	 of	 137	 articles	 were	
independently	evaluated	by	two	authors.	A	number	of	114	articles	were	excluded	
because	 they	 did	 not	 meet	 the	 inclusion	 criteria.	 The	 remaining	 23	 potentially	






(19%)	 assessed	 the	 veneer	 thickness.	 The	 retrieved	 data	 on	 the	 resin-matrix	
cement,	 zirconia	 veneer	 thickness,	 the	 light	 curing,	 conversion	 degree,	 and	
microhardness	are	given	in	Table	1.	The	major	findings	are	drawn	as	follow:	





by	 the	 resin-matrix	 cement.	 A	 high	 translucency	 is	 achieved	 within	 thin	
zirconia	 veneer	 associated	 with	 translucent	 zirconia	 and	 resin-matrix	
cement.	 A	 lower	 light	 irradiance	was	 reported	 in	 colored	 zirconia	 veneer	
than	that	in	translucent	zirconia	veneer	16,	28-30	
• The	degree	of	conversion	of	the	resin-matrix	cements	is	strongly	affected	by	





























(HF).15,	 42	 However,	 the	 increase	 in	 roughness	 can	 also	 act	 as	 factor	 of	 light	
diffraction	depending	on	roughness	magnitude.	
Regarding	the	low	translucency	and	properties	of	YTZP,	the	thickness	can	play	a	key	
role	 on	 the	 clinical	 success	 of	 prosthetic	 restoration	 concerning	 cementation,	












previous	 study	 reported	 a	 negative	 effect	 of	 the	 Y-TZP	 thickness	 on	 the	





to	 other	 ceramic	materials	 like	 lithium	 disilicate	 reinforced	 glass-ceramic.43	 The	
findings	were	corroborated	by	another	previous	study	on	the	measurement	of	the	
light	irradiance	by	Raman	light	spectrometry	for	40	s	regarding	different	thickness	








to	 each	 sample.	 Results	 revealed	 high	 stress	 concentration	 through	 high	




Considering	 the	 chemical	 similarity	 to	 resin-based	 composite	 materials,	 the	










restorative	 surfaces.	 Also,	 the	 presence	 of	 10-Methacryloyloxydecyl	 dihydrogen	
phosphate	(10-MDP)	promotes	a	physicochemical	bonding	to	restorative	ceramic	













of	 the	 resin-matrix	 cements,	 most	 of	 the	 studies	 have	 correlate	 the	 chemical	
composition	 to	 the	 light	 irradiance	 time	 and	 intensity	 by	 infra-red	 spectroscopy	





light	 decreases	 as	 the	 thickness	 of	 the	 ceramic	 veneer	 increases,	 generating	 an	
inadequate	light	transmission	and	poor	conversion	degree	in	the	inner	region	of	the	
prosthetic	restoration.26	Most	of	the	studies	assessed	the	mechanical	behavior	of	the	









The	 light-curing	 process	 depends	 on	 the	 irradiance	 source,	 exposure	 time,	 and	
distance,	and	therefore	on	the	resin-matrix	cement.47-49		The	degree	of	conversion	
related	 to	 the	 light-curing	 is	 a	 key	 factor	when	 selecting	 resin-matrix	 composite	
materials.47	 A	 low	 degree	 of	 conversion	 can	 be	 harmful	 to	 the	 physicochemical	
properties	of	the	resin-matrix	materials	such	as	water	sorption,	solubility,	strength,	
hardness,	and	optical	properties.25,51,52	The	depth	of	the	light-curing	irradiance	can	
be	 related	 to	both	 resin-matrix	 composite	 thickness	 and	distance	 from	 the	 light-
curing	handheld	device	tip.7,25	
Previous	 studies	 reported	 an	 enhancement	 of	 the	 degree	 of	 conversion	 and	
microhardness	 of	 the	 resin-matrix	 composite	 when	 the	 irradiance	 time	 was	
increased.13,26	High	values	of	conversion	degree	and	micro-hardness	were	recorded	
for	resin-matrix	cements	after	LED	irradiation	time	ranging	from	20	up	to	120	s,	as	
shown	 in	Table	 1.	 	According	 to	 the	 results	 of	 similar	 studies,	 dual	 curing	 resin-
matrix	cements	have	revealed	greater	success	when	compared	to	self-curing	or	light	
curing	 cements.26,54	 The	 degree	 of	 conversion	 of	 four	 brands	 of	 resin-matrix	
cements	 has	 been	 evaluated	 by	 ATR/FTIR	 spectrometry,	 while	 the	 mechanical	
behavior	 has	 been	 evaluated	 by	 dynamic	 indentation	 test	 (e.g.,	 microhardness	
test).25	Lopes	 et	 al.25,	 showed	 that	 the	 chemical	 curing	 has	 a	 low	microhardness	
value	and	therefore		the	finding	was	also	corroborated	by	another	previous	study.16	







wavelength,	 and	 curing	 time	 determine	 the	 energy	 for	 polymerization	 of	 the	
material.	Another	key	factor	to	take	into	account	is	the	photoinitiation	molecules	in	





using	 a	 wavelength	 at	 500	 nm	 (Fig.	 2).24,32	 One	 study	 showed	 that	 the	 highest	
transmitted	irradiance	was	achieved	through	a	0.5	mm	ceramic	thickness	regardless	
of	 the	 type	 of	 material,	 although	 it	 was	 decreasing	 as	 the	 ceramic	 thickness	




recorded	 as	 regards	 the	 depth	 of	 the	 polymerization	 were	 at	 1400	 and	 1500	
nW/cm2.	 16,26	 A	 previous	 study	 recommended	 a	 light	 intensity	 higher	 than	1000	
nW/cm2	for	polymerization	of	resin-matrix	cements.54	However,	adequate	degree	of	
conversion	 of	 dual	 curing	 resin-matrix	 cements	 was	 achieved	 under	 LED	 light-
curing	in	a	lower	power	of	718	nW/cm2	.33	A	previous	study	showed	that	all	groups	
had	 a	 higher	 degree	 of	 conversion,	 when	 they	 had	 been	 exposed	 to	 a	 longer	
irradiation	time.	Nevertheless,	there	was	no	significant	difference	for	the	irradiated	
groups	 with	 1000	 mW/cm2	 and	 1500	 mW/cm2.	 	 On	 longer	 exposure	 time,	 an	
increase	 in	 temperature	 can	 be	 noted	 for	 1000	 mW/cm2	 when	 compared	 an	
irradiation	 of	 500	 mW/cm2	 that	 can	 lead	 unfavorable	 dentin	 sensitivity.38	 A	
previous	study	assessed	the	irradiation	technique,	polymerization	time,	and	storage	










• The	 thickness	 of	 the	 zirconia	 veneers	 is	 determinant	 for	 an	 appropriate	




• Zirconia	 veneers	 with	 higher	 thickness	 can	 interfere	 within	 the	 light	
intensity	to	the	resin-matrix	cement	decreasing	the	degree	of	conversion	of	
the	 resin-matrix	 monomers.	 A	 low	 degree	 of	 conversion	 promotes	 a	 low	
chemical	 stability	 which	 can	 be	 detected	 by	 color	 instability	 and	 low	
microhardness	values;	
• Thin	 and	 ultra-thin	 zirconia	 veneers	 associated	 with	 translucent	 resin-
matrix	 cements	 have	 achieved	 proper	 optical	 results	 for	 applications	 as	
aesthetic	veneers;	
• Further	studies	should	be	carried	out	concerning	the	chemical	composition,	
thickness,	 and	 microstructure	 of	 zirconia-based	 materials.	 Also,	 surface	
modifications	of	the	inner	surface	of	zirconia	veneer	or	glass-ceramic	coating	
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conhecimentos	 teóricos	 anteriormente	 aprendidos	 e	 estabelecer	 um	 correto	
diagnóstico	de	acordo	com	o	caso	em	questão	e	saber	encaminhar	ao	especialista	
certo.			


















das	 9h	 às	 12:30h,	 e	 foi	 supervisionado	 pelo	 Professor	 Doutor	 Paulo	
Rompante.	 Primeiramente	 foi	 definido	 um	 cronograma	 de	 atividades	 de	
acordo	com	o	Programa	Nacional	de	Promoção	de	Saúde	Oral	(PNPSO)	para	














Ato	clínico	 Operador	 Assistente	 Total	
Desntisteria	 0	 2	 2	
Endodontia	 0	 0	 0	
Exodontia	 2	 5	 7	
Destartarização	 1	 0	 1	
Triagem	 0	 0	 0	
Outros	 1	 1	 2	
































Ato	clínico	 Operador	 Assistente	 Total	
Desntisteria	 18	 14	 32	
Endodontia	 5	 4	 9	
Exodontia	 14	 16	 30	
Destartarização	 10	 12	 22	
Triagem	 1	 6	 7	
Outros	 3	 2	 5	




	O	 estágio	 em	 Clínica	 Geral	 Dentária	 é	 fundamental,	 foi	 realizado	 nas	
instalações	da	Unidade	Nova	Saúde	em	Gandra.		O	primeiro	semestre	do	ano	
teve	início	no	dia	23	de	fevereiro	de	2018	e	terminou	o	dia	15	de	junho	de	





























Ato	clínico	 Operador	 Assistente	 Total	
Desntisteria	 8	 11	 19	
Endodontia	 2	 6	 8	
Exodontia	 3	 1	 4	
Destartarização	 1	 2	 3	
Triagem	 2	 1	 3	
Outros	 1	 1	 2	



























































Investigation of the 
polymerization 
efficiency of dual- 






10- MDP, DMA, Bis-MPEPP  
(25%); silanized barium glass 






(Hilux 200) for 20 
s; 600 mW/cm2 
 
- 1M2: 65 
          59 
          55 
          53 
2M2: 59 
          52 
          44 
          34 
3M2: 55 
          43 
          35 
          29 
4M2: 44 
          43 
          20 
          17 
5M2: 41 
          28 
          25 




Turp et al., (2014)13	  Evaluation of the 
effect of thickness 
of zirconia on 
curing efficiency of 
resin cements.	
10- MDP, DMA, 
Bis-MPEPP  
(25%); silanized 
barium glass (75%); 
Panavia F 2.0 
	
G: 0.5 
G1: 0.5 +0.5 
porcelain 
G2: 1.0 +0.5 
porcelain 




LED (Elipar S10, 
3M, ESPE, Saint 
Paul, MN, USA) for 
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        53.15 
G1: 65.26 
        58 
        49 
G2: 62.8 
        54.15 
        43.64 
G3: 52.1 
        49.33 
        39.41 
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        48.15 
G1: 58.43 
        48.29 
        43.47 
G2: 55.18 
        44.78 
         39.23 
G3: 47.78 
        39.37 







Caprak et al., 
(2018)16	
Evaluation of the 
influence of the 
translucency 
parameters (TPs) of 
current monolithic 
CAD/CAM blocks on 
the microhardness of 
light-cured or dual-






2.00	 LED (HS-LED1500; 
Henry Schein, 
Ontario, Canada) for 
40s; 1500 mW; 450-
470 nm  
	








G0: 56.56     
G1: 49.73 












Bansal et al., 
(2016)22 
The aim of the study is 
to evaluate the effect 
of ceramic type, 
thickness, and time of 
irradiation on degree 

































Shiomuki et al., 
(2013)23	
The study evaluated the 
effects of these factors 
on the degree of 
polymerization of dual-
cure cement (Panavia 
F2.0) placed under a 
restoration: light 
transmission property of 
restoratives materials, 
distance from the 
directly irradiated 
surface, and elapsed 
time after light 
irradiation. 	








3	 LED (G-Light) for 5 s  
	
-	 -	
Kim et al., (2013)24	 The aim of this Fourier 
transforms infrared 
(FTIR) spectroscopic 
study was to measure 
the degree of conversion 
(DC) of dual-cured resin 
cements light-irradiated 
through zirconia ceramic 
disks with different 
thicknesses using various 
light-curing methods. 	



















Bluephase G2 (high 
power mode) for 40 







Lopes et al., 
(2015)25	
The aim of the study was to 
verify the degree of 
conversion (DC), Vickers 
microhardness (VH) and 
elastic modulus (E) of resin 
cements cured through 























































Alovisi et al., 
(2018)26	
The aim of the in vitro study 
was to assess conversion 
degree (DC), micro-hardness 
(MH) and bond strength of 
two dual-curing resin 
cements employed under 
translucent monolithic 





 Radiopaque alkaline 
fillers (43%); RelyX 
Ultimate	
1	 LED (Valo, 
Ultradent, South 
Jordan, UT, USA) 
for 0 s, 20 s and 




Sulaiman et al., 
(2015)27	
Evaluation of the influence of 
material thickness on light 
irradiance, radiant exposure, 
and the degree of monomer 
conversion (DC) of 2 dual-
polymerizing resin cements 
light-polymerized through 
different brands of 















LED (Elipar S10) 






















LED (Elipar S10) 






Malkondu et al., 
(2016)28	
The purpose of the in vitro 
study was to evaluate 
color changes in terms of 
the perceptibility and 
acceptability of monolithic 
zirconia-and-cement 
combinations with 2 
monolithic zirconia 
thicknesses and 3 types of 
cement. The translucency 
parameters of these 












LED (Elipar S10, 
3M ESPE) for 20 
s; 1200 
mW/cm2; 430-





glass; RelyX Luting 
 
	
Capa et al., 
(2017)29	
 
Evaluation of the effect of 
the different color of resin 
cements and zirconia 
cores on the translucency 
parameter (TP) of the 
restoration that simulates 
the implant-supported 
fixed prosthesis using 






fillers (43%); RelyX 
Ultimate 
	

















Inokoshi et al., 
(2016)30	
Assessment of the light 
irradiance (LI) delivered by 
two light-curing units and to 
measure the degree of 
conversion (DC) of three 
composite cements and one 
flowable composite when 
cured through zirconia or 
ceramic-veneered zirconia 














FOCUS) for 40 s;  
	
-	 -	
























Turp et al., 
(2018)31	
Evaluation of the influence 
of anterior monolithic 
zirconia and lithium 
disilicate thickness on 
polymerization efficiency of 
dual-cure resin cements.	
























LED (Elipar S10, 3M, 
ESPE, Saint Paul, MN, 
USA) for 20s (Panavia 
F2.0 and RelyX U200) 
and 40s (DuoLink 
Universal) 
	
-	 G0: 139 
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UDMA, TEGDMA 
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Gültekı̇n et al., 
(2015)32	
The aim of the study was to 
evaluate the polymerization 
efficiency of dual-cure resin 
cement cured with two 
different light curing units 
under zirconia structures 
having differing thicknesses 	








Z1: 0.5 +0.5 
Porcelain 





LED (Elipar S10, 3M 
ESPE, Seefeld, 
Germany) for 20 s (5 s 
rmp, 15 s full cure); 
430-480 nm; 
1200mW/cm2 
QTH (Hilux 200, 
Benlioglu, Istanbul, 
Turkey) for 40 s (time 
in continuous mode); 
410-500nm; 
600mW/cm2 	
-	 QTH LED 
Z:66.78 
    60.52 
    48.71 
Z1:58.85 
      54.35 
      44.15 
Z2:52.77 
      48.29 
      41.34 
Z3:49.37 
      46.20 
     37.88 
Z:69.95 
   62.67 
   53.15 
Z1:65.26 
     58 
     49 
Z2:62.80 
      54.15 
      43.64 
Z3:52.10 
      49.33 
    39.41 
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Shim et al., 
(2017)33	
The aim of the study was 
to investigate the 
polymerization mode of 
self-adhesive, dual-cured 
resin cements light-cured 
through overlying 
materials with different 
degree of translucency by 




glass; G-CEM Link 
ACE 
	
1	 LED (Dr’s Light; Good 
Doctors Co., Incheon, 













glass; BisCem  
	
Valentino et al., 
(2010)34	
The study investigated the 
influence of ceramic 
compositions on Knoop 
Hardness Number (KHN) 
immediately and 24 h 
after polymerization and 
the effect of activation 
modes on the KHN of a 
resin cement. 	
10- MDP, DMA, 
Bis-MPEPP  
(25%); silanized 
barium glass (75%); 












halogen light (3M 
ESPE) for 40 s; 650 
mW/cm2 
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